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Description 

[000 1] The present Invention relates to new uses for 
the compound retlgablne and new uses for KCNQ2/3 
potassium channel apsners. 
[0002] Retlgablne, 2-amIno-4-(4-fluoroben2ylannlno)- 
f-ethoxYcaibonylamlnobenzene. la a known anticon- 
vulsant compound described for example In 
US5 ,384,380. The mechanism of action of retlgablne Is 
not known, but ths re a re reports af activity against a po- 
tassium channel expressed In PC12 and NGTca-16 
cells. Retlgablne has also been reported to Increase die 
novo GABA synthesis In neurones and act at plperldlc 
acid A receptors, 

[OQ03] It has now baen found that retigabine ia a 
KCNQ2/3 potassium channel opener and retlgablne 1 * 
ami- con vu leant activity Is due to Its activity at these 
channels. 

[O0C4] KCNQ2 and KCNQ3 together form a heterote- 
tramaric nervous system 'Specific potassium channel 
described for example In WO99/07&32. WO69/07632 
auggeett utilities for modifiers of KCNQ£/3 channels in- 
cluding neurotransmission, ataxia, myokymia, seizures 
(e.g. epileptic seizures), Alzheimer's disease, Parkin- 
son's disease, age-associated mamory Idbb> learning 
deficiencies, motor neuron diseases and stroke. How- 
ever, there 1 9 no teaching as to whether KCNQ2/3 open- 
ers or dosars would be or use In tha above dl&easas and 
na in vitro or in vivo support for these suggestions. 
W09G/07832 does not disclose any compounds active 
at KCNQ2/3 receptors. Linoplrdlne Is a known com- 
pound which Is a selective KGNQ2/3 blocker with cog- 
nition enhancing activity. 

[OQO0] It has now been found that potassi- 
um channel openers are useful as, amongst others, an- 
algesics, fevsr reducers, musds relaxants, anxiolytics 
and are of use In migraine, bipolar disorder and unipolar 
depression. 

[OQ06] Tha Invention accordingly provides, In a flnst 
aspect, the novel use of retlgablne as a KCNQ2/3 po- 
tassium channel opener. 

[0007] Thare la also provided as a further aspect of 
the Invention the use of retlgablne In the preparation of 
a medicament for use In the treatment of conditions 
ameliorated by KCNQ2tt potassium channel opening. 
[0008] I n an alternative o r further asp act there Is p ro- 
videdamathodforthatnaatmentof a mammal, including 
man, suffering from or susceptible to conditions amelio- 
rated by KCNQ2/3 potassium channel opening, com- 
prising administration of an effective amount cf retlgab- 
lne. 

[0QQ9] In a further aspect thara is provided the use of 
retlgablne In the preparation of a medicament for: uee 
In neurotransmission disorders; CN8 disorders; func- 
tional bowel disorders, neurodegenerative diseases; 
neuroprotection; tinnitus: preventing or reducing de- 
pendence on, or preventing or reducing tolerance or re- 
verse tolerance to, a dependence - Inducing agent; can- 
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census diseases; inflammatory processes; ophthalmic 
diseases; cognitive disorders; and migraine; and use 
especially as a centrally acting analgesic. 
[001O] in a yet further aspect the Invention provides a 

3 method far: the treatment of neurotransmission disor- 
ders, DNS disorders, functional bowel disorders, neuro- 
degenerative diseases, crtlnnltus; preventing orneduo- 
Ing dependence on, or preventing or reducing tolerance 
or reverse tolerance to, a dependence - Inducing agent; 

10 the treatment af cancerous diseases, inflammatory 
processes, ophthalmic diseases, cognitive disorders, or 
migraine; and producing a neuroprotectlng, or more es- 
pecially a centrally acting analgesic effect; In a mammal, 
Including man,comprlelng administration or an effective 

1s amount of ratigabine. 

[0011] In a further aspect the Invention provides the 
uee of a KCNQ2/3 potassium channel opener In the 
preparation of a medicament for: use as a muscle relax- 
ant fever reducer, or anxiolytic; use In migraine, bipolar 

£0 disorder* unipolar depression, functional bowel disor- 
ders, or tinnitus; use In preventing or reducing depend- 
ence on, or preventing or reducing tolerance or reverse 
tolerance to, a dependence - Inducing agent; use In can- 
cerous diseases, inflammatory processes, or ophthal- 
rnic diseases; and use especially as an analgesic. 
[0012] In a further aspect the Invention provides a 
method; of producing a muscle relaxant, fever reducing, 
Dr anxiolytic effect; for treating migraine, bipolar disor- 
der, unipolar depression, functional bowel disorders, or 

•» tinnitus; for preventing or reducing dependence on, or 
preventing or reducing tolerance or reverse tolerance 
to, a dependence - Inducing agent; for treating cancer- 
ous diseases, inflammatory processes, or ophthalmic 
diseases; and especially of producing an analgesic ef- 

*5 feet; In a mammal, Including man, comprising adminis- 
tration of an effective amount of a KCNQ2/3 potassium 
channel opener. 

[0Q13] In a further aspect the invention provides the 
use of a KCNQ2/3 potassium channel opener In tha 
& preparation of a medicament for use as en antl-eplleptlc. 
[0014] in a further aspect the Invention provides a 
method for the treatment of a mammal, Including man, 
suffering from or susceptible to epilepsy, comprising ad- 
ministration of an effective amount of a KCKIQ23 potes- 
slum channel opener. 

[0015] According to the Instant Invention KCNQ2/3 
potassium channel openers including ratigabine are 
uaeftjl as anticonvulsants. They are therefore useful In 
treating epilepsy. They may be used to Improve thecon- 

« dltlon of a host, typically a human being, suffering from 
epilepsy. They may be employed to alleviate the symp- 
toms of epilepsy in a host. "Epilepsy" is intended to in- 
clude the following seizures:- simple partial seizures, 
complex partial seizures, secondary generalised eel- 

•w zures, generalised seizures Including absence sei- 
zures, myoclonic seizures, clonic seizures, tonic sei- 
zures, conic clonic seizures and atonic seizures. 
[0016] KCNQ2/3 potassium channel openers Includ- 
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ing retigabine are additionally useful in the treatment of 
DNS disorder* such as bipolar disorder, alternatively 
known as manic depression. Type I or 1 1 bipolar dlBDrd&r 
may be treated. The compounds may thus be used to 
improve the condition af a human patient Buffering from 
bipolar disorder. They may be used to alleviate the 
aymptomeof bipolar disorder In a host. The compound* 
may also be used In the treatment of unipolar depres- 
sion, ataxia, myoklmla and anxiety. 
[0017] KCNQ2/3 potassium channel opens re includ- 
ing retigabine are also useful as analgesics. They are 
there* o re usef u I In treating or p reventl n g p al n . Th ay may 
be used to Improve the condition of a host, typically a 
human belng> suffering from pain. They may be em- 
ployad to alleviate pain in a hast. Thus* the compounds 
may be used as a pre-emptive analgesic to treat acute 
pain such a* musculoskeletal pain, poet operative pain 
and surgical pain, chronic pain such as chronic inflam- 
matory pain (e.g. rheumatoid arthritis and osteoarthri- 
tis}, neuropathic pain (e.g. post herpetic neuralgia, 
trigeminal neuralgia and sympathetically maintained 
pain) and pain associated with cancer and fibromyalgia. 
The compounds may also be used In the treatment or 
prevention of pain associated with migraine. The com- 
pounds may also ba used in the treatment of the pain 
(both chronic and acute),feverand Inflammation of con- 
ditions such ad rheumatic fever, symptoms associated 
with Influenza or othar viral Infections, such as the com- 
mon go Id i lower back and neck pain; headache; tooth- 
ache; epral ne and strains; myositis; neuralgia; synovitis; 
arthritis. Including rheumatoid arthritis, degenerative 
Joint diseases, Including osteoarthritis; gout and anky- 
losing spondylitis; tendinitis; bursitis; skin related condi- 
tions , euch as psoriasis * eczema, bums and dermatitis; 
Injuries, such as sports Injuries and those arising from 
surgical and dental procedures. 
[0013] KCNQ2/3 potassium channel openers includ- 
ing retigabine are further useful In the treatment of func- 
tional bowel disorders which Include n on- ulcer dyspep- 
sia, non-cardiac chest pain and in particular Irritable 
bowel syndrome. Irritable bowel syndrome Is a gastroin- 
testinal disorder characterised by the presence of ab- 
dominal pain and altered bowel habits without any evi- 
dence of organic disease. The compounds may thus be 
used to alleviate pain associated with lirltable bowel 
syndrome. The condition of a human patient suffering 
from irritable bowel syndrome may thus be improved. 
[0019] KCNQ2/3 potassium channel openers Includ- 
ing retigabine are also useful In the treatment of neuro- 
degenerative diseases, such as Alzheimer's disease, 
MS, motor neuron disease, Parkinson's disease, mac- 
ular degeneration and glaucoma. The compounds may 
also be useful In neuroprotection and In the treatment 
of neurodegen oration following stroke, cardiac arrest, 
pulmonary by pass, traumatic brain Injury, spinal cord In- 
jury or the like. 

[OQ20] KCNQ2/3 potassium channel openers includ- 
ing retigabine are further useful In the treatment of tin- 
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nitus. 

[0021 ] KCNQ2/3 potassium channel openers Includ- 
ing retigabine are additionally useful In the treatment of 
migraine. 

* [0022] Still further, KCNQ2/3 potassium channel 
openers Including retigabine are also useful In prevent- 
ing or reducing dependence on, or preventing or reduc- 
ing tolerance or reverse tolerance to, a dependence - 
Inducing agent. Examples of dependence Inducing 

10 agents include opioids (e.g. morphine), CMS depres- 
sants (e.g. ethanol), psychostimulants [e.g. cocaine) 
and nicotine. 

[0023] KCNQ2/3 potassium channel openers Includ- 
ing retigabine may Inhibit cellular and neoplastic trans- 
it formation and metastatic tumour growth and hence ba 
useful In the treatment of certain cancerous diseases, 
such as colonic cancer. 

[0024] KCNQ2/3 potassium channel openers Includ- 
ing retigabine may Inhibit Inflammatory processes and 

£0 therefore may ba of use in the treatment of asthma, al- 
lergic rhinitis and respiratory distress syndrome; gas- 
trointestinal conditions such as inflammatory bowel dis- 
ease, Chron's disease, gastritis, Irritable bowsl syn- 
drome and ulcerative colitis; and the inflammation in 

65 euch diseases as vascular disease, migraine, periarteri- 
tis nodosa, thyroiditis, aplastic anemia, Hodgkln's dis- 
ease, scleredema, type I diabetes, myasthenia gravis, 
multiple scleras Is, sorcoldosls, nephrotic syndrome, Be- 
chefs syndrome, polymyositis, gingivitis, conjunctivitis 

& and myocardial Ischemia. 

[0025] KCNQ2/3 potassium channel openers Includ- 
ing retigabine may also be useful In the treatment of oph- 
thalmic diseases such as retinitis, retinopathies, uveitis 
and af scute injury to the eye tissue, 

ss [0026] KCNQ2/3 potassium channel openers includ- 
ing retigabine may also be useful for the treatment of 
cognitive disorders such as dementia, particularly de- 
generative dementia [including senile dementia, Alzhe- 
imer's disease, Pick's disease, Huntington's chorea, 

<*> Parkinson's disease and Creutzfeldt -Jakob disease), 
and vascular dementia [Including multl- Infarct demen- 
tis), es well as dementia associated with Intracranial 
space occupying lesions, trauma, Infections and related 
conditions (Including HIV Infection), metabolism, toxins, 
anoxia and vitamin deficiency; and mild cognitive Im- 
pairment associated with ageing, particularly Age Asso- 
ciated Memory Loss; and learning def iciencias. 
[0027] It will be appreciated that reference to treat- 
ment Is Intended to Include prophylaxis as well as the 

» al lev lot lo n of estab lis h ed symptoms . 

[0023] The KCNQ2/3 potassium channel opening ac- 
tivity of retigabine has been illustrated by the following 
method. 

« Expression of KCNIQ2 & KCNQ9 In Xenopus oocytes: 
Modulation by Retigabine. 

[0029] Human KCNQ2 and KCNQ3 potassium chan- 
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nels ware cloned from a human brain CDNA library us- 
ing standard methodology. All clones were sequenced 
end were identical to those reported In the literature 
(Charller,C..8lnffh ) N.A..Ryan,S.G. 1 Lewl« > T,B.,Reu6. 
B. E., Leach, R.J. Leppert, M. (1998). A pore mutation 
in a novel KQT-llte potassium channel gene In an Idio- 
pathic epilepsy family. rVdJure Genetic* 16; 53-56 and 
Singh, NA, Charller, C. r Stauffer, D., DuPont, B.R., 
Leach> R.J., Melte, R. , Ronen, G.M., B]erre\ I., Quattle- 
baum,T., Murphy> J.V., McHang, M.L, Gagnon, D., Re- 
sales J.O.> PelfTer, A. , Anderson, E a Leppert, M. (1998) 
Nature Genetics, 1 9: 25-29). 
[0030] Adult female XenopuB iaevte (Blades Biologi- 
cal*) were anaesthetised using 0.2% trlcalne (3-amI- 
nabenzoic acid ethyl ester), kill ad and the dvbHbb rap- 
Idly removed. Oocyte* were de-folllcuiated by colla- 
genase digestion (Sigma type I, 1 .5 mg ml* 1 ) In divalent 
catlon-rree OR2 solution lB2.5mM NaCU 2.5mM KCi. 
T.2mM NaH 2 P0 4 ,5mM HEPES:pH 7.5 at 25*C). Single 
stage V end VI oocytes were transferred to ND98 salu- 
tlon (96mM NaCi, 2mM KOI, 1mM MgCI 2> i ,3mM CaGI 2l 
5mM HEPES; pH 7.5 at 25 C C) which contained SO^g 
ml- 1 gentamycln and stored at 1b?C. 
[0031] KCNQ2 (in pCINS vector) and KCNQ3 (in 
pCIHa) were linearised and transcribed to RNA using 
T7 orT3 polymerase (Promega Wizard kit). m'G(6')pp 
(5')GTP capped cRNA was Injected Into oocyte* 
(20-5 On I of 1u£u,r f RNA par oocyte} end whole-eel I cur- 
rents were recorded using two-mic ra electrode valtage- 
clamp (Geneclamp amplifier, Axon Instruments Inc.) 3 
to 6 days poat-RNA Injection. Mlcroelectrodee had a re- 
sistance of 0.5 to 2Mn when filled with 3M KCI. In all 
experiments oocytes were voltage-clamped at e holding 
potential cf -90rnV in ND9Q solution (euperfueed at 2ml 
per ml n . } and test com po u n ds we re app II ed by add Itl on 
to this extracellular solution. Current- voltage curves 
were constructed by applying 600me voltage-clamp 
pulses from the holding potential Df -SOrnV to test po- 
tential* between «&5mV and +aomV. . 
[0032] Whole-cell currents were recorded from 
oocyte* expressing KCN02 alone. KCNQ9 alone and 
en equl molar combination of KCNQ2 plus KCNQ3. 
Mean current amplitude (at 420mV) was 152 4A 21 nA 
for KCKIQ2 alone, 167 W-l9nA for KGNQs alone and 
1467^-420nAforKCNQ2 & KCNQS. Further chara<> 
terlsatlon of the KCNQ2/KCNQ3 heteromerlc channel 
(current-voltBge curve, conductance plot, linopirdins 
block) gave similar results to those reported In the liter- 
ature (Yang, W.-P., Leveaque, P.C., Little, W. A. , Conder, 
M.L , Ramakrlshnan, P., Neubauer, M.G. & Blanar, M.A, 
(1998} Functional expression of two KvLQTI -related 
potassium channels responsible for an inherited idio- 
pathic epilepsy. J. Biol Chem, 9 31 : 19419-1B423 and 
Wang, H.-B., Pan, Z., Shi, W., Brown, B.S.,. Wymore, 
R.S., Cohen, I.S., Dixon, J.E. & McKlnnon, D (1998) 
KCNQ2 and KCNQ3 potassium channel subunlbs: mo- 
lecular correlates of the M-channel. Science 282: 
1890-1893}. 



[0033] The effects of retigabine were studied in 
oocytes expressing equlmolar KCNQ2 plus KCNQ3. 
Application of 1ullM retigabine led to a pronounced 
20mV hyperpolarlelng shift In the threshold for KCNQ 

5 current activetiDn (n-6), such that an sugmentatian of 
KCNQ current was seen over the normal physiological 
range of membrane potentials. For example, at a test 
potential of -60mV, outward KCNQ current amplitude In- 
creased 8-fold In the presence of retigabine (8.2-fold at 

10 -70mV; 7.1-fald at -BOrnV; n-5). These changes in KC- 
NQ current amplitude were associated with an Increase 
In the rate of current activation: Retigabine Increased 
the rate of current activation 15-fold at a test potential 
or ^OmV, and 3-fold at a test potential of -30mV (data 

fs fitted ta a single exponential in each case). 

[0034] Application of retigabine led to a marked alter- 
ation In the properties of the KCNQ2ft tall currents. In 
these experiments the voltage clamp protocols com- 
prised a Is prepulse from «1 DOrnV bo +40mV to fully ao 

w tivate the KCNQ2/3 channel, followed by a 6s pulse to 
test potentials between -30m V and -1 1 0m V. At the most 
positive test potentials (-30mV, -40mV) a steady state 
KCNQ2/3 tali current was recorded during the test 
pulBB, suggesting that deectivatian does net occur at 
these teat potentials, With subsequent pulses to less 
positive membrane potentials (-60m V to - f 1 0mV) chan- 
nel deactivation was observed but the rate was signifi- 
cantly slowed In comparison to control current data. 
These results suggest that in the presence af retigabine, 

*o the voltage dependence of channel deactivation shifts 
to more hyperpoiarlsed membrane potentials. 
[0035] Further experiments were carried out In 
oocytes held under current clamp. In these experiments 
the retigabine-induced shift in KCNQ activation curve 
led to a hyperpolarisatlon of the cell. The half maximal 
Inhibitory concentration far this hyperpolarisatlon was 
5.2uJU (95% confidence limits 9.9-7.0|iM) and the Hill 
slope was 1 .1 1 0.1. 

[0030] In conclusion, we have shown that retigabine 
40 opens KCNQ2/3 potassium channels, apparently 
through an Increase In the kinetics of channel activation. 
8lnce KCNQ2 and KCNQS are widely and prominently 
expressed throughout the central nervous system, the 
properties of retigabine on the KGNQ2/3 channel are 
'J likely to be a major contributor of Its antl-convulaant ac- 
tion In vivo. 

Expression of KCNQ2 In Xenopus oocytes: Modulation 
by Retigabine. 

[0037] Using a specialist occtye expression vector. 
pSP04t (Kraig PA and Melton DA {1964} Functional 
messenger RNAa are produced by SP6 In vitro transla- 
tion of cloned cDNAe, Nucleic Adda Research 12: 
» 7057-7070} we were able to successfully record cur- 
rents from oocytes expressing KCNQ2 alone. Applica- 
tion cP 1 0uM retigabine led to a pronounced 20m V hy- 
perpolarlslng shift In the threshold for KGNQ2 current 
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activation, increased KCIMQ current amplitude ovar a 
range of teat potentials (control = 14&+A34nA; retlgab- 
Ine = E0H7-1t8nA. at -60mV, n=7) and Increased the 
rateof current activation (mean delay at -40mV: control 
132+Alern«; retigabine 76V-7mB). This data suggests 
that at least a part of retlgablne'a actions on the 
KCNQ2/3 heteiomer occurs through an Interaction with 
the KCNQS channel. 

[0033] In addition to the and -co nvu leant properties of 
retigabine where tha drug protected against pantylene 
tetra20l- Induced seizures In rats with an EDbd of 6.2 rng/ 
kg (Loscher, W., Honack, D., Fassbender, CP., & NolC- 
Ing.B. [10911. The role of technical, biological and phar- 
macological factors in the laboratory evaluation ot anti- 
convulsant drugs. III. Pentylenetetrazols seizure mod- 
els, Epttep&y Re&. 8\ 171-108), retigabine was also ac- 
tive In the carageenan model of Inflammatory pain with 
an ED50 of 4.5 mg/kg (Clayton, N.M., Oaklety, I., 
Thompson. 8.. Wheeldon, A. Sargent B, * Bountra, C. 
(1997). Valid at ion of tha dual weight averager aa an in- 
strument forthe measurement of clinically rel evant pal n . 
Br. J. Pharmacol. 120: P76). Based on this result It I* 
extremely likely that an opener of KCNQ2/3 will b a ac- 
tive In pain. 

[002$] Ratigabina and pharmaceutics lly acceptable 
salts and solvates thereof may be prepared, formulated 
and administered according to the methods described 
In USP£ > a&4,a30 l Incorportaed herein by reference. 
[0Q4O] KCNQ2/3 potassium channal openers, includ- 
ing retigabine, may, for example, be formulated tor oral, 
buccal, parenteral, depot or rectal administration or In a 
form suitable for administration by Inhalation or insuffla- 
tion (either through tha mouth or nose). Oral and 
parenteral formulations ara preferred. 
[0041] For oral administration, the pharmaceutical 
composite ns may take the form of, for example, tablets 
or capsules prepared by conventional means with phar- 
maceutical ly acceptable exclplents such bb binding 
agents (e.g. pregelatlnleed maize starch, polyvinylpyr- 
rolidone or hydroxypropyl methylcelluiose); fillers (e.g. 
lactose, mlcrocrystalllne cellulose or calcium hydrogen 
phosphate}; lubricants (a .9. magnesium steerata, talc or 
si Ilea); disinterments (e.g. potato starch or sodium starch 
glyccllate); or wetting agents (e.g. sodium lauryl sul- 
phate). The tablets may be coaled by methods well 
known In the art. Liquid preparations for oral adminis- 
tration may bake the form of, for example, solutions, syr- 
ups or suspensions, or they may be presented as a dry 
product for constitution with water or other suitable ve- 
hicle before use. Such liquid preparations may be pre- 
pared by conventional means with pharmaceutical^ ac- 
ceptable additives such as suspending agents (e.g. 
sorbitol ayrup, cellulose derivatives 0 r hydrogen ated ed- 
ible fats); emulsifying agents (e.g. lecithin or acacia); 
non- aqueous vehicles (e.g. almond oil, oily esters, ethyl 
alcohol or fractionated vegetable oils); and preserva- 
tives (e.g. methyl or propyl-g-hydroxybanzoates or sort- 
ie acid). The preparations may also contain buffer salts, 
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flavouring, colouring and sweetening agents as appro- 
priate. 

[0042] Preparations for oral administration may be 
suitably formulated to give controlled release or the ao- 
J tive compound. 

[0043] For buccal administration the composition may 
take the form of tablets or lozenges formulated in con- 
ventional manner. 

[0044] KCNQ2/3 potassium channel openers may be 

1C formulated far parenteral administration by bolus injec- 
tion or continuous Infusion. Formulations for Injection 
may be presented In unit dosage form e.g. In ampoules 
or In multi-dose containers, with an added preservative. 
The co rnpos It Ions m ay take s uc h f 0 rms as s uspensl ons , 

f£ Boiutiona or emulsions in oily ar aqueous vehicles, and 
may contain formulatory agents such as suspending, 
stabilising and/or dispersing agents. Alternatively, Che 
active Ingredient may be In powder form for constitution 
with a suitable vehicle, e.g. sterile pyrogen-free water, 

£0 before use, 

[10040] KCNQ2/3 potassium channel openers may al- 
so be fo mn u lated In rectal co mp os It io ns such as suppos- 
itories 0 r retentio n enemas , e. g . cental nlng con ve ntl d nal 
suppoBttary bases such as cocoa butter or other glycer- 

ss ides. 

[00«] KCNQ2/3 potassium channel opener* may al- 
so be formulated as depot preparations. Such long act- 
ing formulations may be administered by Implantation 
(for example subcubaneoueiy or intramuscularly) ar by 
u Intramuscular Injection. Thus, for example, the com- 
pounds of the Invention may be formulated with suitable 
polymeric or hydrophobic materials (for example as an 
am u la Ion In an acceptable oil) or Ion exchange resins, 
or as sparingly soluble derivatives, for example,, as a 
sparingly soluble salt. 

[0047] For Intranasal administration, KCNQ2/3 potas- 
sium channel openers may be formulated as solutions 
for administration via as ultable metered or unit dose de- 
vice or alternatively as a powder mix with a suitable car- 
rler for administration using a suitable delivery device. 
[0043] Su liable dose ranges are described In the art , 
that Is to say that Tor use In conditions according to tha 
present Invention the compounds may be used at doses 
appropriate for other conditions for which KCNQ2/3 

<J compounds, Including rerJgablne, are known to be use- 
ful. It will be appreciated that It may be necessary to 
make routine variations to the dosage, depending on the 
age and condition of the patient, and the precise dosage 
will be ultimately at the discretion of the attendant phy- 

« slclan or veterinarian. The dosage will also depend on 
the route of administration and the particular compound 
selected. A suitable dose range is for example 0.01 to 
tooo mg/kg, such aa from o.f to about 200 trig/kg, e.g. 
0,1 mg/kg to 1 0 mg/kg, bodywelght per day. 

« [0040] The KCNQ2/3 potassium channel openers 
useful In the instant Invention may. If desired, be admin- 
istered in combination with one or more other therapeu- 
tic agents and formulated for administration by any con- 
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venient route in a conventional manner. Appropriate 
doses will be readily appreciated by those skilled In the 
an. 



Claims 

1 . The use of rati gablna In the prepa ratio n ot a modi - 
cement for: use In functional bowel disorders; neu- 
rodegenerative d isbbbbb; ne-u rop rotBct ion ; tinnrtue; to 
preventing or reducing dependence on, or prevent- 
ing or reducing tolerance or reverse tolerance to, a 
dependence - Inducing agent; cancerous diseases; 

I nf lam mat cry proc ess as ; op hthalrn lo dl 6 eases ; cog - 

nitlvB disorde re; and migraine;, end ubb as a central- 

ly acting analgesic. 

2. Use as claimed In claim 1 for the preparation of a 
med learn ent for uee ae a centrally acting analgesic. 



3. The use of retlgablne In the preparation of a medi- 
cament for use In migraine or the pain associated 
with migraine 
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